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(54) MULTI-OPTICAL AXIS PHOTOELECTRIC SWITCH 

(57)Abstract- 

PROBLEM TO BE SOLVED: To provide a multi-optical axis 
photoelectric switch that can perform positioning of such 
photoelectric units as light emitting and receiving elements with 
lens portion at a high accuracy. 

SOLUTION: A board 20 equipped on the multi-optical axis 
photoelectric switch has been divided into boards 22 for 
photoelectric devices and the base boards 21 that dispose 
electronic components except the photoelectric devices, enabling 
prevention of the photoelectric devices from positional deviation, 
because the boards 22 for photoelectric devices 25 can be free from 
application of flow soldering. In addition to this, the both have 
been positioned by engaging a support 36 for positioning an 
optical block 30 in a hole 24A to be the standard, when disposing 
the photoelectric device 25 on the board 22 for photoelectric 
devices, so that tolerances do not accumulate as in the conventional cases, making it possible to 
accurately position the photoelectric device 25 and lens portions 37. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more units constituted by having the following and attaching each aforementioned 
optical block and each aforementioned substrate for photoelectric elements are the multi-optical- axis 
photoelectric switches to which electrical connection of the circuit laid to the aforementioned substrate for 



photoelectric elements of each aforementioned unit is carried out to the circuit laid to the aforementioned 
base substrate, and it is characterized by the bird clapper while arranged on the aforementioned base 
substrate so that the aforementioned photoelectric element with which all units were equipped may be 
located in a line in a straight line. Two or more substrates for photoelectric elements by which wire 
bonding of two or more bare chip-like photoelectric elements was arranged and carried out to the single 
tier Two or more optical blocks with which two or more lens sections which are prepared corresponding to 
each aforementioned substrate for photoelectric elements, and counter each at each aforementioned 
photoelectric element were formed [ two or more ] The concavo-convex engagement section engaged where 
it was prepared in each aforementioned optical block and each aforementioned substrate for photoelectric 
elements and the optical axis of each aforementioned photoelectric element and the lens section is 
doubled The base substrate of the shape of a long picture by which two or more electronic parts other than 
the aforementioned photoelectric element have been arranged 

[Claim 2] The aforementioned electrical connection of the circuit on the aforementioned substrate for 
photoelectric elements and the circuit on the aforementioned base substrate is a multi-optical" axis 
photoelectric switch according to claim 1 characterized by carrying out soldering ****** of the 
end-connection section of another side which while consists of a part of circuit on the aforementioned base 
substrate, and consists of a portion with which the end-connection section was matched for the marginal 
part of the substrate among the circuits on the aforementioned substrate for photoelectric elements. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a multi-optical-axis photoelectric 

switch. 

[0002] 

[Description of the Prior Art] Generally, while two or more photoelectric elements (a floodlighting element 
or photo detector) are mounted, many electronic parts, such as resistance, a capacitor, and a transistor, 
are mounted in the substrate with which the multi-optical-axis photoelectric switch was equipped. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, there are following two as a means to mount the 
above-mentioned photoelectric element in a substrate. As a photoelectric element, using what was packed 
by the resin, one of them allots it to the position of a substrate, and it performs reflow soldering. However, 
according to this means, at the time of reflow soldering, the photoelectric element shifted from the regular 
position and there was a case where an optical-axis gap was caused. 

[0004] Other one carries out potting of the resin, after fixing it to the substrate with adhesives and 
performing wire-bonding processing further as a photoelectric element using the thing of the shape of a 
bare chip which is not packed by the resin. Also by this means, however, in the conventional 
multi-optical-axis photoelectric switch Since many electronic parts, such as resistance of the letter of a 



chip, a capacitor, a transistor, and IC, were mounted in the substrate in the mounter and the reflow 
process was too performed after mounting a BEATCHIPPIJ-like photoelectric element in a substrate The 
aforementioned adhesives melted with the heat of the reflow, and the potting resin melted, it was turned 
[ the photoelectric element shifted from the regular position, or ] in the direction in which the 
floodlighting direction from a photoelectric element is different from a regular direction, and there was a 
case where an optical-axis gap was caused. 

[0005] Moreover, even if the conventional multi-optical-axis photoelectric switch abolished the reflow 
process in the loan, it had another factor which causes an optical-axis gap. Namely, composition and 
******** which the lens section 3 with which three optical blocks L, M, and N were put in order and 
attached in the longitudinal direction of the substrate 2 in the conventional multi-optical- axis 
photoelectric switch as opposed to the substrate 2 of the shape of a long picture by which two or more 
photoelectric elements 1 were arranged by the single tier, and each optical blocks L, M, and N were 
equipped as shown in drawing 5 , and each photoelectric element 1 meet. Moreover, tooling-holes A*F is 
formed in the ends and the position which divided the longitudinal direction into three equally in general, 
the boss 5 for positioning who projected from each optical blocks L, M, and N here engages with a 
substrate 2, and a substrate 2 and the optical blocks L, M, and N are positioned. 

[0006] However, the photoelectric element 1 was altogether mounted in the position on the basis of 
tooling-holes A of the left-hand side in drawing 5 as opposed to the substrate 2. For this reason, in the 
optical blocks M and N to which the boss 5 for positioning engages with tooling-holes OF other than 
tooling-holes A, since the reference point (hole A) of arrangement of a photoelectric element 1 differed 
from the reference point (hole OF) of the alignment of an optical block, tolerance accumulated, it became 
large and there was a case where a position gap arose between a photoelectric element 1 and the lens 
section 3. 

[0007] this invention was made in view of the above-mentioned situation, and aims at offer of the 
multi-optical-axis photoelectric switch which can be positioned with the high degree of accuracy of the 
photoelectric elements and the lens sections, such as a floodlighting element and a photo detector. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the multi-optical-axis 
photoelectric switch concerning invention of a claim 1 Two or more substrates for photoelectric elements 
by which wire bonding of two or more bare chip-like photoelectric elements was arranged and carried out 
to the single tier, Two or more optical blocks with which two or more lens sections which are prepared 
corresponding to each substrate for photoelectric elements, and counter each at each photoelectric 
element were formed, [ two or more ] The concavo-convex engagement section engaged where it was 
prepared in each optical block and each substrate for photoelectric elements and the optical axis of each 
photoelectric element and the lens section is doubled, Two or more units constituted by having the base 
substrate of the shape of a long picture by which two or more electronic parts other than a photoelectric 
element have been arranged, and attaching each optical block and each substrate for photoelectric 
elements While being arranged on a base substrate so that the photoelectric element with which all units 
were equipped may be located in a line in a straight line, it has the feature at the place which comes to 
carry out electrical connection to the circuit which the circuit laid to the substrate for photoelectric 
elements of each unit laid to the base substrate. 



[0009] Invention of a claim 2 has the feature in a multi-optical-axis photoelectric switch according to 
claim 1 at the place where soldering ****** of the electrical connection of the circuit on the substrate for 
photoelectric elements and the circuit on a base substrate is carried out in the end-connection section of 
another side which consists of a portion with which while consisted of a part of circuit on a base substrate, 
and the end-connection section was matched for the edge of the substrate among the circuits on the 
substrate for photoelectric elements. 
[0010] 

[Function and Effect of the Invention] According to the composition of the invention of claim 1> claim 1, 
since it is not necessary to give reflow solder to the substrate for photoelectric elements by having divided 
the substrate into the substrate for photoelectric elements, and the base substrate which arranged 
electronic parts other than a photoelectric element, a position gap of the photoelectric element by the 
reflow process is not produced. In addition, if a photoelectric element is arranged to the substrate for 
photoelectric elements by making into a reference point the concavo-convex engagement section prepared 
in each optical block and each substrate for photoelectric elements, it will be lost that it will be carried out 
as a reference point and tolerance accumulates the concavo-convex engagement section with same 
arrangement of a photoelectric element and alignment of an optical block and the substrate for 
photoelectric elements like before. Thereby, alignment of a photoelectric element and the lens section 
prepared in the optical block is carried out correctly. 

[0011] According to the composition of the invention of claim 2> claim 2, fixation of both substrates and 
connection of the circuits laid by both substrates are made at once with soldering the end-connection 
sections prepared in each of the substrate for photoelectric elements, and a base substrate. 
[0012] 

[Embodiments of the Invention] Hereafter, 1 operation form of this invention is explained based on 
drawing 1 - drawing 4 . The multi-optical-axis photoelectric switch of this operation form holds and 
equips the interior of the rectangular pipe-like case 10 with the substrate 20 which mounted electronic 
parts. 

[0013] While penetration formation is carried out so that the long holes 11 and 11 of a couple may be 
located in a line along with a longitudinal direction, the rail sections 12 and 12 of a couple are formed in 
front 10A of a case 10 along both the edges of the front 10A. These rail section 12 stands straight from 
front 10A, and is the stop section 13 which the amount of the point overhung on front 10A, and slide 
insertion of the long picture-like front cover 14 is carried out in the crevice between this stop section 13 
and front 10A. Moreover, the open mouth of the ends of a case 10 is both blockaded with a cap 16 on both 
sides of packing 15. 

[0014] The substrate 20 held in a case 10 consists of a long picture-like base substrate 21 and a substrate 
22 for photoelectric elements of a couple. Two or more lands 23 on which the base substrate 21 comes to 
print a conductor on surface 21A which turned to the left-hand side of drawing 1 for the almost same 
length as the aforementioned case 10 among nothing and the base substrate 21 along with the 
longitudinal direction of both the edges of the right and left are formed in a total of every 12 six right and 
left. These lands 23 are divided more into the detail by six of the upper part approach of the base 
substrate 21 in drawing 1 , and six groups [ two ] of lower part approach. Moreover, the circuit which 
connects the above-mentioned electronic parts while many electronic parts other than photoelectric 



elements, such as resistance which is not illustrated, a capacitor, and a transistor, are mounted is printed 
on rear-face 2 IB of the base substrate 21, and this circuit and said land 23 have penetrated and flowed 
through the base substrate 21. 

[0015] On the other hand, as the substrate 22 for photoelectric elements serves as narrow from the length 
equally divided into two a little from the base substrate 21 short by the longitudinal direction and shows 
the base substrate 21 to drawing 2 , penetration formation of the tooling holes 24 and 24 of a couple is 
carried out two in alignment with the longitudinal direction. The photoelectric element 25 of bare 
chip-like plurality (four [ for example, ]) is allotted to surface 22A which turned to the upper part of 
drawing 2 among the substrates 22 for photoelectric elements by the single tier along with the 
longitudinal direction. In addition, there are two kinds the object for floodlighting and for light-receiving 
of multi-optical-axis photoelectric switches, and by the multi-optical-axis photoelectric switch for 
floodlighting, while the above-mentioned photoelectric element 25 consists of floodlighting elements, the 
above-mentioned photoelectric element consists of photo detectors at the multi-optical-axis photoelectric 
switch for light-receiving. 

[0016] While the circuit connected to each photoelectric element 25 is printed on surface 22A of the 
substrate 22 for photoelectric elements, the land 26 which consisted of terminal portions of this circuit is 
formed in a total of every six three edges of right-and-left both of surface 22A. These lands 26 are 
equivalent to the land 23 which carried out the group division and which was prepared in the 
aforementioned base substrate 21 two. To each substrate 22 for photoelectric elements, the optical block 
30 is attached from the surface 22A side, and, thereby, the unit 31 (refer to drawing 1 ) of a couple is 
constituted. Both optical blocks 30 make the optical-path base 32 and the lens board 33 which are resin 
mold goods come to coalesce, the hole of plurality (four [ for example, ]) which corresponded to the 
monotonous section 34 which made the shape of a rectangle with the almost same optical-path base 32 as 
the aforementioned substrate 22 for photoelectric elements at each photoelectric element 25 of the 
substrate 22 for photoelectric elements " 34A - penetration formation - carrying out - these holes - from 
the periphery section of 34A, towards the substrate 22 for photoelectric elements, it hangs and has the 
cylinder wall 35 Moreover, the positioning support 36 of a couple has hung towards each tooling holes 24 
of the substrate 22 for photoelectric elements from the monotonous section 34. 

[0017] the hole which formed the shape of a rectangle with the almost same lens board 33 as the 
aforementioned monotonous section 34 in nothing and its monotonous section 34 - it has two or more lens 
sections 37 corresponding to 34A The lens section 37 collapses partially surface 33A which turned to the 
upper part of drawing 2 among the lens boards 33, and comes to form it in the shape of a convex lens. 
Moreover, the prism boss 38 protrudes on the ends of the lens board 33 towards the monotonous section 
34 of the aforementioned optical-path base 32 from the undersurface, and it engages with the square hole 
39 for positioning which these formed in the aforementioned monotonous section 34. 
[0018] Next, an operation and effect of this operation form are explained, explaining the procedure which 
attaches the multi-optical-axis photoelectric switch of this operation form. First, a substrate 20 is divided 
into the substrate 22 for photoelectric elements, and the base substrate 21, and is separately sent to a 
mounting process. The photoelectric element 25 of the shape of two or more bare chip is allotted in a 
mounter by the predetermined position which made the reference point tooling-holes 24A located in the 
left-hand side of drawing 2 at surface 22A of the substrate 22 for photoelectric elements, and fixes to a 



substrate 22 with adhesives in it. And wire bonding is carried out to the circuit printed on the substrate 
22 for photoelectric elements. 

[0019] On the other hand, many electronic parts other than photoelectric-element 25, such as resistance, 
a capacitor, and a transistor, (not shown) are mounted in the base substrate 21 by the rear-face 2 IB in a 
mounter, and are soldered to it at a reflow process at it. 

[0020] Thus, it is necessary to cease to give reflow solder to the substrate 22 for photoelectric elements, 
and a position gap of a photoelectric element 25 can be prevented with this operation gestalt by having 
divided into the substrate 22 for photoelectric elements which allotted the photoelectric element 25 for 
the substrate 20, and the base substrate 21 which arranged electronic parts other than 
photoelectric-element 25. On the other hand, in the base substrate 21, solder processing can be quickly 
performed at a reflow process, without caring about a position gap of a photoelectric element. 
[0021] Next, the lens board 33 is made to coalesce in the monotonous section 34 of the optical-path base 
32. At this time, it engages with the positioning square hole 39 which formed in the monotonous section 
34 the prism boss 38 who prepared in the ends of the lens board 33, and heat welding is carried out. 
Thereby, where each lens section 37 and each cylinder wall 35 are aligned, the optical-path base 32 and 
the lens board 33 are unified, and the optical block 30 is completed, the hole formed in the conventional 
substrate 2 which showed the attachment error of the lens board 33 and the optical-path base 32 to 
drawing 5 here since both the lens board 33 and the optical-path base 32 were resin mold goods - 
compared with dispersion in the position of A-F, it is very small and can ignore 

[0022] Subsequently, the completed optical block 30 is attached to the substrate 22 for photoelectric 
elements which ended the mounting process. Therefore, the positioning support 36 prepared in the optical 
block 30 (correctly optical-path base 32) is inserted in each tooling holes 24 from the surface 22A side of 
the substrate 22 for photoelectric elements. Then, since a support 36 projects from the rear face of the 
substrate 22 for photoelectric elements, a part for the lobe is overheated and it crushes in the shape of flat 
in the place where the apical surface of each cylinder wall 35 was dashed against the surroundings of 
each photoelectric element 25 among surface 22Aof the substrate 22 for photoelectric elements. Thereby, 
after each photoelectric element 25 has met the center of each lens section 37 of the optical block 30, each 
optical block 30 and each substrate 22 for photoelectric elements are unified, respectively, and the unit 31 
of a couple is completed. In addition, in the rear face of the substrate 22 for photoelectric elements, it is 
[ the nose of cam of the support 36 which the opening edge of tooling holes 24 was collapsed and was 
crushed ] good to make it fit in a part for the concavity. 

[0023] Subsequently, units 31 and 31 are attached in the base substrate 21. As the photoelectric element 
25 which made it **** on the front face of the base substrate 21, made the unit 31 the rear face of the 
substrate 22 for photoelectric elements with which each unit 31 was specifically equipped at the single 
tier, and was equipped with it is mutually located in a line in a straight line, it arranges both the units 31 
in the center of the cross direction of the base substrate 21. And the land 26 prepared in each unit 31 and 
the land 23 prepared in the base substrate 21 are adjusted, and as both the lands 23 and 26 are covered, 
they are soldered. While a unit 31 is structurally fixed on the base substrate 21 by this, electrical 
connection of each circuits printed on both the substrates 21 and 22 is carried out, and the main part of a 
multi-optical-axis photoelectric switch is completed. 

[0024] subsequently, slide insertion was carried out to the case 10, and the main part of a 



multi-optical-axis photoelectric switch was formed in the interior in the monotonous section 34 of each 
unit 31 at it - lower the screw which carried out penetration formation at front 10A of a hole 41 and a 
case 10 - a hole 42 is adjusted and it is shown in drawing 4 - as the screw " the main part of a 
multi-optical*axis photoelectric switch is fixed to a case 10 on the screw 43 which it let pass to the hole 42 
Subsequently, slide insertion of the front cover 14 is carried out inside the rail sections 12 and 12 with 
which front lOAof a case 10 was equipped, finally, the open mouth of the ends of a case 10 is blockaded 
with caps 16 and 16, and all attachment is completed. 

[0025] Thus, it is necessary to cease to give reflow solder to the substrate 22 for photoelectric elements, 
and, according to the multi-optical-axis photoelectric switch of this operation form, a position gap of a 
photoelectric element 25 can be prevented by having divided the substrate 20 into the substrate 22 for 
photoelectric elements, and the base substrate 21 which arranged electronic parts other than a 
photoelectric element, in addition, the criteria when arranging a photoelectric element 25 to the substrate 
22 for photoelectric elements a hole and the becoming hole - since the positioning support 36 of the 
optical block 30 was made to engage with 24A and both were positioned to it, it is lost to it that tolerance 
accumulates like before, and alignment of a photoelectric element 25 and the lens section 37 can be 
correctly carried out to it And with soldering the land 23 and 26 comrades which were prepared in each of 
the substrate 22 for photoelectric elements, and the base substrate 21, fixation of each substrates 21 and 
22 and connection of the circuits laid by each substrates 21 and 22 are made at once, and the attachment 
efficiency of both the substrates 21 and 22 becomes good. 

[0026] It is not limited to the aforementioned operation form and an operation form which is explained 
below is also included in the technical range of this invention, and further, within limits which do not 
deviate from a summary besides the following, an operation form > this invention besides < can be 
changed variously, and can be carried out. 

(1) Although two units were offered on the multi-optical-axis photoelectric switch of the aforementioned 
operation form, you may have three or more units. 

[0027] (2) Although the photoelectrical block 30 was composition which attaches the lens board 33 and the 
optical-path base 32, and is completed, it may come to fabricate these with the aforementioned operation 
form to one. 

[0028] (3) Although it fixed with the aforementioned operation form as the substrate 22 for photoelectric 
elements and the base substrate 21 of each other were piled up, the edge of the substrate for photoelectric 
elements is compared to a base substrate, and the substrate for photoelectric elements may change into 
the state where it stood up from the base substrate, and you may fix, for example. In this case, what is 
necessary is just to arrange a land at the edge of the comparison portion of the substrate for photoelectric 
elements. 

[0029] (4) In the aforementioned operation form, the positioning support 36 of the optical block 30 may be 
considered as the composition which makes not only the substrate 22 for photoelectric elements but the 
base substrate 21 penetrate, and the nose of cam of a support 36 may be crushed by the rearface side of 
the base substrate 21. Since both the substrates 21 and 22 are fixed and both the lands 23 and 26 can be 
soldered in the state by this, working efficiency improves. 
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m.^^m^t^mm^-f^yv^nxan. ;:©b 

[0 0 15]-*, Jt«JH : ?fflS«2 2tt. 
2 1 fcS^aA'i?25#Lfcft3«fc0£Tffi<*O'?- 
;US«2 1 .fcOSTWRt&oTSO. 02fC*-fJ;-5 
C, ft^*lSHC»ofc2«BfC-»©fiBft*?L2 4, 

2 4*«Jta»rtsnT^s. #mwb*«2 2 ©.5* 

@2©±Ml*I^SI2 2 AKte, ^7^-y:/tf©*t 
ft 40) ©3fc***2 5*«. ft ^*fa 

[0 0 16] %«*?JBSS2 2 ©SB 2 2 ACIi ft 

C. £©0IS©**«#T*J«Sftfc5>K2 6*». * 
ffi 2 2 A«)£*iP5IMl5C 3 -D-f-DM 6 flttlt^tlTl^ 
-5, utl?,7>K2 6(t Bdf2^-XS«2 1C2 9I: 
tf)l>--?ftttVX®»fZ7>) i 2 SfcttJfcLTH*. ft 
ftm^fflgfc 2 2 fctt, gffi2 2 A«> <b^Zfa y 
? 3 0a<Jfl#ttttSft. £*UC«fcD. — h 3 

1 (H1#K) *««ri6Sns. X*yoy*3 0B. * 
fc*fBriG»flT*S3fctt3BB3 2 t U>X«3 3 £££ 
frSttTfc*. ft&Sgl$3 2te. «E3t«* ; ffflS«2 
2t«HWi;»»tt*J!tLfc¥*«3 4lC. ItMMfrtiL 

sm2 2<D&%m.n z f-2 s\zit&vtcm%. (wamt. 4 

t?) ©?13 4A£»ffi^fi£l/T> -en?.dFL3 4A©^^ 
aB>63WlffllilS2 R1tig3 5£STL 

T«*4. Sfc. qMR»3 4tf»63t**?ffl*«2 2© 
ft{£fift#?L2 4lC[S]ltT. -*f©fifift*^tt3 6*i 

[00 17] U>X«33tt. Mi>Yfitf34&l3Sn 
UJe»tt*3ttb. *© s P«»3 4»C»*tfclL3 4AC 

tt, U>X«3 3©'5*H2©±3&*iaHr»fc*ffi3 3A 

fc. U>X«3 3©PSiBKtt. TE*»S(ttE3lieB**3 

2 0¥£ffi3 4lC(nlttT. M*A3 8**S!KSn. C 
*l63i«irBB¥*»3 4»C»J«Ufcffl[ll*»ffl«)ftlL3 9 

[0 0 18] ^fC. **iS}gSI©^7t«l7 , ei|X< 
Jfl^tt-5^Ji£IftBSLo-r>. *HJ6^fil©fPffl • ^ 
i:ot>TRWt4. SS2 0«. 7t«^fflS« 

2 2<h^-XS«2 1 tiZftmtlT. SiJ^lcH^Xg 
(riUbnS. Jt«*^ffl*«2 2©SS2 2 ACIt 0 
2 ©£«ICfiabfcttH«*7L2 4 ASrS^i: Ufc0f 
tttBC *»©^75 1 y7"tt©3tt«* : P2 5*«V>> 
^(CTgH^tlT. ^«f^lT'SS2 2tH*Sft*. *t 
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[0 0 19] ^-XS«2 1 fctt, *"©gffi2 1 

BK. n>7 f >-D-. h 5 >$>X 2 

[0 0 2 0] £<D«fc5K:. *$jKJ*tt?<*. g«2 0 
£. ft«ijl72 5£EL£ft«Si7fflS«2 2£. 3t« 
#^2 5^ftCDm7gB.Pp£ELfc^-Xg«2 1 ifcfl- 
Itfc^tT, 3t«^fflSS2 2K'J7n-¥ffl£i62 10 

[0 0 2 1] ftg&S$3 2©¥<£SB3 4CU>X 
« 3 3 ^<Ot#. 1/>X«3 3©PWIIK: 

$37 <h&Pmg3 5 t^S^fc-frSn^ttHT. fttt 
»gB3 2£U>Xfil3 3ttf-Mt2tlT. %*&Uv 20 
f 3 0*tS«t4. ^T'. k>X*1£3 3<i:ft8&«$3 
2«. #lCllfKJ*»fiT*S©T. U>X*«3 3<>:ftSS 

2C#lfc3ttfc*lA~F©ttlt©tf5 , 3*fcJt'*T. m 

[0 0 2 2] *V»T. Sdtbfc3fc*:/Dy*3 0*, * 

©&&£. ^07^30 (iE*t:tt. ftSSSSB3 
2) KKttfcttBft*£tt3 6«. 3tm^7-ffl*1S2 2 
©*E2 2AfflI^6*tt«tt»?L2 4lcJ8Uat». "f 4 .30 
£. £HttB3 5©SfeSliB**. 3tm^7-fflS1S 2 2 OS 
®2 2 A©35&ftmSi72 5©lil0f::?S2ST$nfc 
tZIST, Xtt3 6*tJt«*^ffl»*2 2©*i8^6^ 

n»CJ:D, ft**** 2 5 **. ^DyfSOO&l/ 

Dy? 3 0 <h#^«^7fflS1S2 2 t*«-(«b*nT. 
-»W=5i h3 1 fc*. ft«5!i7fflg« 

2 2©8ffiKi5^T. &B&i6?l2 4 ©Mn&£K&i!3:£ 
ttTSS, »ShfcStt3 60*i««. *©«»»#l:: 40 

[0 0 2 3] &^T. h 3 1 , 3 15, ^-XS 

£2 l fcEOtttt*. JUtt9ttt; &i-7 h3icf 
*fc3t«* ; ?ffl»*2 2©«iii*. ^-XS«2 1©ig 
BK&H, =L~y h3 1 K-^HCl.T{S*.£ftm2f72 

£<\-XS1g2 lCDB^O+^CBB"*"*. tUT. 
§a- 7 H3 l£»W"fc5>F2 6£"*-X**2 1C 
Kttfc7>F2 3£SK£StfT. H?>F23. 26 
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ffi»1£2 1. 2 2fc7*'J>h3ftfc*@*H±jWt«Sf 

[0 0 2 4] *tvp, ^ftffiftSX-f-y? 1 ©*^. 
— X 1 0 \Zfaffi\ZXy-1 FifAL. &a^-yh3 1®f 
«S8 3 4K»rtUfcTIL4 0 ©MS 1 OA 

trKffl^UAct'7.?L4 2 04tr*T.t 
*-©t:'X?l4 2\zmLtzM7,A 3i;T, #ft$dlft 

ffi#A*-14£. fr-X 1 0©lMB 1 0 AKBAfcU- 
W12, 1 2©rtfllKX5-f F»AU 
X10©S«©MftP^ +t-^16, 16(c:TMS 
LT. £T©tt*tttt**5S7-r*. 
[0 0 2 5] £©J;5K. **M»«©#3t*3tt«^'f 
y^CAfttf, S«2 0%. ft«si£7-ffl*«2 2£. 3tt 
«S7^©«7SI5fp*BBbfc'?-XS«2 1 ttz»» 

tzz.fv. xnm?m&fo2 2\zv7a-*mzm$? 
\zmts&oizu.Q, ytnm : ?2 5<D®.m-fti%V]±tz 

It*tt*4. dnicira*. ft«sSt7ffl»«2 2K#m 
#^2 5*E«-*"«t*0**3lt«tS7L2 4AlC. 3t 
7^30 ©fiiftftXtt 3 6 Si&S tl, 

#tt<fc»). *«*^25tl^>X»37t*. JEWK 

2 2R^-xs«2 i<D j tn j en\zmvtzy>\ : 2 

3, 26|^±£. *HWW6CtT. &S1K2 1. 2 
2©H£&. &££2 1. 2 2 C*B*ftfciaRH±© 
««i*«-KCfTfe*U ffiS«2 1, 2 2 0«*(*»ta 

[0 0 2 6] <«10**»*>*«9itt. Wfe*Sfi^§8 

(l) MBaUfcao^JWWMa-fy^fctt. ^-^ 
h3ft*2'^-t<t)t6nT^fc*». 3o6t±©a-y hSffl 

[0 0 2 7] ( 2 ) Sdf5*SS^S8T«, ft«7"n 7^3 
Ott. U>X«3 3tJtKSS53 2 fcft«*ttltT§fc« 

[0028] ( 3 ) mm^m^mx'\t. 

2 2 «h^-XS«2 1 tft. SV>C«bftt)**J:5C 

«. 9tmm^mmwi<D^t^iy^^<Dmmz, 7>.h 

[0 0 2 9] (4) WE*Jfi#ttefcl»T. 3t*7*ay 
^ 3 0©fifift*^ft3 6 5. WAtf. ^m^7ffl»« 
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2 2©#ft£-f, ^-Xg«2 1 & t>JCa£ttSfltJ$£ 
U -e©^-7.»1S2 l<D«BfiiJT-, £&3 6<7>&Sg£ 
SlUTfcJ:^. cmciO. #J;Ltf. MSM2 1, 2 2 
.j&TOSnTttlR-Cv > K 2 3 , 2 6 

tB 3 ] ##H3WX-f y ^©BrS® 
[04] &%Wt%7>4 7fOWI0 
[0 5] fi£*©^3tttJt«^'f y^CfllA.fc*SO*Jfi 
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